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Preferência Alimentar e Oviposição de Phyllophaga cuyabana (Moser) (Coleoptera: Melolonthidae) em 
Diferentes Culturas
RESUMO - Estudos em laboratório e em casa-de-vegetação foram conduzidos para estudar a preferência 
de Phyllophaga cuyabana (Moser) em se alimentar e ovipositar nas espécies de plantas: Cajanus cajan
L. (guandu), Crotalaria juncea L. (crotalária), Crotalaria spectabilis Roth (crotalária), Crotalaria 
ochroleuca G. Don (crotalária), Glycine max [L.] Merrill (soja), Gossypium hirsutum L. (algodão), 
Helianthus annuus L. (girassol), Stizolobium aterrimum [Mucuna aterrima] Piper & Tracey (mucuna 
preta) e Zea mays L. (milho). O maior número de ovos foi observado em girassol, C. juncea e soja 
HRPHQRUHPDOJRGmRHPVLWXDomRGHFRQ¿QDPHQWR(PWHVWHVGHPXOWLSODHVFROKDRVDGXOWRVQmR
¿]HUDPGLVFULPLQDomRHQWUHDVSODQWDV(QWUHWDQWRHPWHVWHGHGXSODHVFROKDDSURSRUomRGHRYRV
e do consumo foliar em soja IRLVLJQL¿FDWLYDPHQWHPDLRUGRTXHHPC. spectabilis. Em situação de 
múltipla escolha, a distribuição das larvas ocorreu ao acaso, não sendo observada nenhuma tendência 
de preferência, mas em situação de dupla-escolha, usando-se soja como padrão, as larvas sempre 
preferiram se alimentar nas raízes de soja. Os adultos de P. cuyabana preferiram os hospedeiros mais 
DGHTXDGRVjVREUHYLYrQFLDGHVXDSUROH(VVHFRPSRUWDPHQWRSRGHVHUH[SORUDGRHPXPSURJUDPD
de manejo integrado dessa praga.
PALAVRAS-CHAVE: Scarabaeoidea, praga de solo, coró, planta hospedeira
ABSTRACT - /DERUDWRU\DQGJUHHQKRXVHH[SHULPHQWVZHUHFDUULHGRXWWRVWXG\IRRGDQGRYLSRVLWLRQ
preference by Phyllophaga cuyabana (Moser) on different plant species as Cajanus cajan L. (pigeon 
pea), Crotalaria juncea L. (sun hemp), Crotalaria spectabilis 5RWK VKRZ\FURWDODULDCrotalaria 
ochroleuca *'RQVOHQGHUOHDIUDWWOHER[, Glycine max [L.] Merrill (soybean), Gossypium hirsutum
L. (cotton), Helianthus annuus /VXQÀRZHUStizolobium aterrimum [Mucuna aterrima] Piper & 
Tracey (velvetbean) and Zea mays /PD\]H,QQRFKRLFHH[SHULPHQWVWKHQXPEHURIHJJVOD\HGLQ
VXQÀRZHUC. junceaDQGVR\EHDQZDVODUJHUFRPSDUHGWRFRWWRQ'HVSLWHWKHIDFWWKDWWKHDGXOWVGLGQRW
discriminate among plants, in dual-choice test, the proportion of eggs layed and leaf consumption by 
P. cuyabanaDGXOWVLQVR\EHDQZHUHVLJQL¿FDQWO\KLJKHUWKDQLQC. spectabilis. The larval distribution 
LQWKHVRLOZDVDWUDQGRPLQPXOWLSOHFKRLFHZLWKRXWKDQ\WUHQGRISUHIHUHQFHEXWLQGXDOFKRLFH
ZKHQVR\EHDQZDVWKHFRQWUROODUYDHDOZD\VSUHIHUUHGWRIHHGRQLWVURRWVP. cuyabana adults had 
preference for more suitable hosts and that could stand their offspring survival. This behaviour can be 
XVHIXOO\H[SORLWHGLQDQLQWHJUDWHGPDQDJHPHQWSURJUDPIRUWKLVSHVW
KEY WORDS:6FDUDEDHRLGHDVRLOSHVWZKLWHJUXEKRVWSODQW
Phyllophaga cuyabana (Moser) is a pest of soybean 
and corn in South and Central regions of Brazil. The larvae 
ZKLWHJUXEVVSHQGPRVWRIWKHLUOLIHF\FOHEHORZWKHVRLO
VXUIDFHZKLOHWKHDGXOWVRFFXURQO\DERYHJURXQG'XHWR
LWVVXEWHUUDQHDQKDELWVWKHPDQDJHPHQWRIWKHZKLWHJUXELV
GLI¿FXOW2QHSRWHQWLDOO\LPSRUWDQWFRQWUROVWUDWHJ\IRUWKLV
pest is crop rotation, using alternative host plants (Oliveira 
et al. 2004) attractive to adults but unsuitable as food to the 
larvae.
P. cuyabana larvae feed on roots of various plants, like 
VR\EHDQPDL]H VXQÀRZHU VXQ KHPS EUD]LOLDQ UDJZRUW
(Senecio brasiliensis/HVV UDGLVKDQGZKHDW 2OLYHLUDet
al$GXOW IHPDOHVZHUHREVHUYHGIHHGLQJRQ OHDYHV
RIVR\EHDQPDL]HVXQÀRZHUVXQKHPSDQGS. brasiliensis
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(Oliveira & Garcia 2003), but no tests regarding feeding 
SUHIHUHQFHRIWKLVVSHFLHVZHUHSHUIRUPHG
Travis (1939) reported Phyllophaga lanceolata (Say) 
DGXOWVIHHGLQJRQDSSUR[LPDWHO\WKLUW\KRVWSODQWVDPRQJ
them corn, soybean and potato. There are several reports that 
describe observations of adult Phyllophaga spp. feeding on 
WKHIROLDJHRISODQWV0RUyQ+RZHYHU WKHIHHGLQJ
preference of Phyllophaga adults ZDVQRWLQYHVWLJDWHG
According to Diagne (2004), the suitability of different 
plants for insect development and survival can vary 
WUHPHQGRXVO\ZLWKLQDOOSRVVLEOHKRVWSODQWVRIDZKLWHJUXE
VSHFLHVEXWDVDSRO\SKDJRXVLQVHFWLWPD\VKRZDVWURQJ
preference for a relatively small number of plant species. 
.QRZOHGJH RQ WKH IHHGLQJ SUHIHUHQFH RIPhyllophaga
DGXOWVZRXOGKHOSLQXQGHUVWDQGLQJWKHELRORJ\RIWKHSHVW
DQGSHUKDSVH[SODLQLWVVSHFL¿FGLVWULEXWLRQDPRQJFURSVLQ
different cropping systems.
7KHSXUSRVHRI WKLVVWXG\ZDV WR LQYHVWLJDWHIRRGDQG
oviposition preference of P. cuyabanaRIVRPHSODQWVZLWKLQ
its host plant range.
Material and Methods
+RVWSODQWVZHUHVHOHFWHGDFFRUGLQJWRWKHLURFFXUUHQFH
in soybean production systems and to the predominant crops 
in the regions of occurrence of P. cuyabana. That includes
Cajanus cajan L. (pigeon pea), Crotalaria juncea L. (sun 
hemp), Crotalaria spectabilis 5RWK VKRZ\ FURWDODULD
Glycine max [L.] Merrill (soybean), Gossypium hirsutum
L. (cotton), Helhiantus annuus /VXQÀRZHUStizolobium
aterrimum [Mucuna aterrima] Piper & Tracey (velvetbean), 
and Zea mays L. (maize).
Adults and larvae of P. cuyabanaZHUHREWDLQHGIURPD
laboratory colony maintained at Embrapa Soja or collected 
LQ VR\EHDQ¿HOGV LQ%RD(VSHUDQoD DQG -XUDQGD 3DUDQi
6WDWH/DERUDWRU\DVVD\VZHUHFRQGXFWHGDWoC and 75 
5+*UHHQKRXVHDVVD\VZHUHFRQGXFWHGDWoC
DQG5+
*UHHQKRXVH DQG ILHOG H[SHULPHQWV ZHUH VHW XS LQ
FRPSOHWHO\UDPGRPL]HGEORFNGHVLJQZKLOHWKHODERUDWRU\
DVVD\VZHUHGHYHORSHGLQFRPSOHWHO\UDPGRPL]HGGHVLJQ
7UHDWPHQW HIIHFWVZHUH HYDOXDWHGE\ DQDO\VLV RI YDULDQFH
(ANOVA) using a general linear model. When ANOVA 
LQGLFDWHGDVLJQL¿FDQWHIIHFWRIWUHDWPHQWVDWSUREDELOLW\
WKHPHDQVZHUHFRPSDUHGE\WKH7XNH\WHVW
No-choice laboratory test for oviposition.  P. cuyabana
FRXSOHVZHUHFROOHFWHGIURPVR\EHDQ¿HOGVGXULQJWKH¿UVW
À\LQJQLJKWVLQWKHSUHRYLSRVLWLRQSHULRG,QWKHODERUDWRU\
WKH\ZHUHSODFHGLQWUDQVSDUHQWDFU\OLFSRWV/FRYHUHG
ZLWKDQ\ORQJDX]HFORWK,QHDFKSRWFRQWDLQLQJVRLOIURP
the area of the adult collection, one plant of each species 
ZDVPDLQWDLQHGSRW FRQWDLQLQJ WZR DGXOW FRXSOHV7KH
WHVWHGSODQWVZHUH VR\EHDQ VXQÀRZHU VXQKHPS VKRZ\
FURWDODULDFRWWRQDQGPDL]H7KHH[SHULPHQWDOGHVLJQZDV
FRPSOHWHO\UDQGRPL]HGZLWKQLQHUHSOLFDWHV7KHHJJVODLG
LQHDFKSRWZHUHHYDOXDWHGHYHU\RWKHUGD\XQWLOIHPDOHV¶
GHDWK$IWHUEHLQJFRXQWHGWKHHJJVZHUHWUDQVIHUUHGWRSHWUL
dishes containing autoclaved sterile humid soil.
Greenhouse multiple-choice test for oviposition and adult 
distribution. 7KHH[SHULPHQWZDVFDUULHGRXWZLWK HLJKW
WUHDWPHQV DQG VHYHQ UHSOLFDWHV LQ WKH¿UVW \HDU PXOWLSOH
FKRLFHWHVWDQGVL[WUHDWPHQWVZLWKWHQUHSOLFDWHVPXOWLSOH
FKRLFHWHVWLQWKHIROORZLQJ\HDU%ORFNVFRQVLVWHGRID
VLQJOH/DVEHVWRVER[GLYLGHGE\FHOOXORLGVWULSVLQWR
VHYHQWHVWRUVL[WHVWVHFWLRQVSODFHGDSSUR[LPDWHO\
5 cm above the soil surface and covered by a 1m high nylon 
JDX]H2QHSODQW VSHFLHVZDV VRZQ LQ HDFK VHFWRU RI WKH
DVEHVWRVER[DQGWKHVSHFLHVWHVWHGLQERWKWHVWVZHUHVR\EHDQ
VXQÀRZHUPDL]HFRWWRQDQGVXQKHPS 6KRZ\FURWDODULD
ZDVHYDOXDWHGRQO\LQWHVWYHOYHWEHDQDQGSLJHRQSHDZHUH
tested only in test 1.
$UWLILFLDO LQIHVWDWLRQ RI DGXOWV ZDV FDUULHG RXW DW
DSSUR[LPDWHO\RQHZHHNDIWHUSODQWHPHUJHQFH7KHQXPEHU
RIOHDIULGJHVIHHGLQJVLJQVZLWKFP2 of the leaf eaten) 
ZDVDOVRHYDOXDWHGLQWHVW)LIW\WHVWRUWKLUW\WHVW
P. cuyabanaDGXOWSDLUVZHUHSODFHGLQ WKHFHQWUHRIHDFK
FDJHZKRVHSRWZDV¿OOHGZLWKKXPLGVRLO7KHQXPEHURI
HJJVDQGDGXOWVLQHDFKVHFWRUZDVHYDOXDWHGGD\VODWHU
In the second year, simultaneously, a test using a similar 
PHWKRGRORJ\ EXWZLWK  FDJHVPL[LQJ VR\EHDQ DQGC. 
junceaRUJURZLQJRQO\VR\EHDQZDVVHWXSWRHYDOXDWHWKH
effect of the number of host species suitable for P. cuyabana
oviposition.
Dual-choice test for oviposition and adult distribution in 
outdoor cages.7KLVDVVD\ZDVSHUIRUPHGXVLQJP. cuyabana
DGXOWVFROOHFWHGLQDVR\EHDQ¿HOGGXULQJWKH¿UVWDGXOWÀLJKW
(DFKWUHDWPHQWFRQVLVWHGRIIRXUQ\ORQQHWFDJHVPZLGWK
[PORQJ[PKHLJKWFRQWDLQLQJVL[WUD\VFPZLGWK[
FPORQJ[FPKHLJKWRIVR\EHDQDQGVL[WUD\VRIHDFK
DOWHUQDWHKRVWSODQWVPDL]HVXQKHPSVKRZ\FURWDODULDRU
VXQÀRZHU7KHWUD\VZHUHSODFHGVLGHE\VLGHVLPXODWLQJ
GRXEOHPL[HGFURSSLQJ&DJHVFRQWDLQLQJ WUD\VZLWKRQO\
VR\EHDQZHUHXVHGDVDFRQWUROVLPXODWLQJPRQRFXOWXUH7KH
ÀRRURIWKHFDJHVZDVOLQHGZLWKWUDQVSDUHQWSODVWLF7KLUW\
P. cuyabanaDGXOWFRXSOHVZHUH UHOHDVHG LQ WKHPLGGOHRI
HDFKFDJH7KHWKLUW\FDJHVZHUHGLVWULEXWHGFPDSDUW
in a completely randomised design.
Over a period of ten days, each night, those adults that 
ÀHZDQGODQGHGRQWKHGLIIHUHQWVXEVWUDWHVZHUHUHFRUGHGDQG
PDUNHGRQGLIIHUHQWSDUWRIWKHHO\WUDZLWKDVSRWRIZKLWH
QRQWR[LFFRUUHFWLQJÀXLG,QWKHIROORZLQJPRUQLQJDGXOWV
WKDWZHUHXQDEOHWREXUURZLQWRWKHVRLOZHUHDOVRUHFRUGHG
DQGWKH OLYHRQHVZHUHPDUNHGRQ WKHHO\WUDEHIRUHEHLQJ
reintroduced into the middle of the cage. Each morning, pots 
ZHUHWDNHQRXWIURPWKHFDJHVDQGWKHOLYHDGXOWVUHFRUGHG
GHDGRQHVZHUHUHFRUGHGDQGGLVFDUGHG$WVXQVHWWKHVHSRWV
ZHUHUHLQWURGXFHGLQWRWKHFDJHVZLWKWKHUHPDLQLQJDGXOWV
A sample of insects (60 adults), taken from the same 
SRSXODWLRQ XVHG LQ WKH H[SHULPHQW ZDVPDLQWDLQHG LQ
cages in the laboratory for estimating the preoviposition 
SHULRG7KH¿UVWHJJZDVREVHUYHGDW WKUHHGD\VDIWHU WKH
DUWL¿FLDOLQIHVWDWLRQ6HYHQGD\VIROORZLQJWKH¿UVWREVHUYHG
RYLSRVLWLRQ WKH WUD\VZHUH UHPRYHG IURP WKH FDJHV IRU
UHFRUGLQJ WKH QXPEHU RI OLYH DQG GHDG DGXOWV DVZHOO DV
eggs, including those from the central pots. The number of 
leaf ridges (0.25 cm2RIWKHOHDIHDWHQZDVDOVRHYDOXDWHG
7KHIUHTXHQF\RIDGXOWVHJJVDQGIHHGLQJVLJQVOHDIULGJHV
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ZDV HYDOXDWHG E\ GLYLGLQJ WKH QXPEHU REVHUYHG LQ WUD\V
containing soybean plants by the total numbers observed in 
DOOWUD\V7KHH[SHFWHGIUHTXHQF\ZDVDVVXPLQJWKDW
the distribution occurred independently of treatment (i.e. 
by chance).
Multiple-choice test for larval food preference in the 
greenhouse.7KH H[SHULPHQWZDV FRQGXFWHGZLWK HLJKW
treatments and ten replicates in a randomized block design. 
(DFKEORFN FRQVLVWHGRI DQ DVEHVWRVER[ /GLYLGHG
E\FHOOXORLGVWULSVLQWRHLJKWVHFWLRQV7KHWUHDWPHQWVZHUH
VR\EHDQPDL]HVXQÀRZHUFRWWRQSLJHRQSHDYHOYHWEHDQ
and C. spectabilis. $VLQJOHSODQWVSHFLHVZDVVRZQLQHDFK
VHFWRU,QWKHFHQWUHRIHDFKER[MRLQLQJHDFKVHFWRUDKROH
FPGLDPHWHUZDVGRQHZKHUHVHFRQGDQGWKLUGLQVWDU
ODUYDHZHUHSODFHG7ZRDUWL¿FLDOLQIHVWDWLRQVFRQVLVWLQJRI
VHYHQODUYDHZHUHFDUULHGRXWRQFRQVHFXWLYHGD\V'XULQJ
the infestation, a portion of soil covered each larva to prevent 
ODUYDOZRXQGVODFHUDWLRQVGXHWRWKHLUDJJUHVVLYHQDWXUH7HQ
days after infestation, the larval distribution on each plant 
VSHFLHVZDVHYDOXDWHGE\UHFRUGLQJWKHQXPEHURIODUYDHLQ
HDFKER[VHFWRU
Dual-choice test for larval food preference in the 
laboratory. 7KLV H[SHULPHQW ZDV FRQGXFWHG ZLWK 
UHSOLFDWHV DQG ¿YH WUHDWPHQWV >URRWV RI VR\EHDQPDL]H
Crotalaria ochroleuca *'RQ VOHQGHUOHDI UDWWOHER[C. 
juncea and C. spectabilisJURZQLQWKHJUHHQKRXVH@(DFKSORW
FRQVLVWHGRIDQDFU\OLFFRQWDLQHUFP[FPZLGWK[FP
KHLJKWOLQHGZLWK¿OWHUSDSHULQZKLFKDWKLUGLQVWDUODUYD
ZDVSODFHGDQGPDLQWDLQHGLQDJURZWKFKDPEHUDW&
ZLWKRXWOLJKW$SRUWLRQRIVR\EHDQURRWDQGRWKHUSODQWURRWV
ZHUHSODFHGLQWRHDFKER[7KHFRQWUROSORWFRQVLVWHGRIWZR
SRUWLRQVRIVR\EHDQURRWV7KHURRWVZDVKHGDQGGULHGZLWKD
SDSHUWRZHOZHUHUHSODFHGGDLO\$QDGGLWLRQDOFRQWUROZLWK
URRWVRIHDFKVSHFLHVEXWZLWKRXWODUYDHZDVXVHGWRPHDVXUH
DQ\ORVVHVRIURRWZHLJKWGXHZDWHUHYDSRUDWLRQ5RRWVZHUH
ZHLJKWHGEHIRUHDQGDIWHUWKHFRQVXPSWLRQSHULRG
0XOWLSOHFKRLFHWHVWLQWKH¿HOG7KLVH[SHULPHQWFRQVLVWHG
of eight plots (18 m2) of each treatment (soybean, maize, 
VXQÀRZHUFRWWRQVXQKHPSPXFXQD(DFKSORWKDGVL[URZV
RIPRIHDFKSODQWVSHFLHV7ZLFHDPRQWKIURP1RYHPEHU
to early April, the population of P. cuyabanaZDVHVWLPDWHGLQ
one sample (0,10 m2, 30 cm depth) in each plot. One previous 
VDPSOHZDVWDNHQLQ2FWREHUMXVWEHIRUHVRZLQJZKHQRQO\
SXSDHZHUHIRXQGLQWKH¿HOG
Results
No-choice laboratory test for oviposition. P. cuyabana
female adults ate leaves from all tested plants. Females laied 
eggs close to any available plant species, but in the laboratory, 
GXULQJ QRFKRLFH DVVD\V WKH ORZHVW QXPEHU RI HJJVZDV
observed close to cotton (Table 1). The greatest number of 
HJJVZDVREVHUYHGFORVHWRVXQÀRZHUVXQKHPSC. juncea), 
DQG VR\EHDQ DOWKRXJK VR\EHDQZDV RQO\ VLJQLILFDQWO\
GLIIHUHQWZKHQFRPSDUHGWRFRWWRQ
Greenhouse multiple choice tests for oviposition and 
adult distribution.:KHQIHPDOHVZHUHDOORZHGWRFKRRVH
among different plants, in a multiple-choice situation in the 
greenhouse, P. cuyabana OHDIFRQVXPSWLRQZDVVLJQL¿FDQWO\
JUHDWHULQVXQKHPSWKDQLQRWKHUSODQWV7DEOH+RZHYHU
WKH QXPEHU RI DGXOWV DVZHOO DV WKH QXPEHU RI HJJVZDV
VLPLODULQDOOSODQWVSHFLHVZLWKQRVLJQL¿FDQWGLIIHUHQFHV
REVHUYHG DWPLQLPDO  SUREDELOLW\ LQ ERWK SHUIRUPHG
WHVWV'XULQJWKHIDOORZSHULRGRQO\DGXOWVDQGHJJVZHUH
HYDOXDWHGDVQROHDYHVRIWKHWHVWHGSODQWVZHUHDYDLODEOH
for insect feeding.
Dual-choice tests for oviposition and adult distribution in 
outdoor cages. In these tests, P. cuyabana consumed more 
OHDYHVRIVR\EHDQVRZHGDVPRQRFXOWXUHWKDQLQGLFXOWXUHRI
VR\EHDQDQGDQRWKHUSODQWVSHFLHVPRUHWKDQWZLFHIHHGLQJ
ULGJHVZHUHREVHUYHGLQVR\EHDQFRPSDUHGWRWKHRWKHUWHVWHG
SODQWV7DEOH$VH[SHFWHGWKHSURSRUWLRQRIIHHGLQJPDUNV
LQVR\EHDQPRQRFXOWXUHZDVQHDU+RZHYHUZKHQWKLV
FURSZDV VRZHG LQGLFXOWXUHZLWK VORZ\FURWDODULD 
RI IHHGLQJ ULGJHVZHUHREVHUYHG LQ VR\EHDQ2Q WKHRWKHU
KDQGRQO\RIWKHPZHUHREVHUYHGLQVR\EHDQZKHQ
SDUHGZLWKVXQÀRZHU,QVSLWHRIWKHGLIIHUHQFHLQWKHIROLDU
FRQVXPSWLRQWKHDGXOWGLVWULEXWLRQZDVVLPLODULQDOOWUHDWPHQWV
LQGHSHQGHQWO\RIKRVWSODQWVRZHGSDLUHGWRVR\EHDQ
7KHWRWDOQXPEHURIHJJVSHUFDJHZDVVLPLODULQERWK
systems, independently of the plant species used in the 
V\VWHP 7DEOH +RZHYHU WKH SURSRUWLRQ RI HJJV ODLHG
LQ UHODWLRQ WR VR\EHDQZDV KLJKHU  LQ WKH FDJHV
FRQWDLQLQJVR\EHDQSOXVVKRZ\FURWDODULDWKDQLQVR\EHDQ
SOXVVXQÀRZHU
Dual and multiple-choice test for larval food preference 
in laboratory and greenhouse. The total root intake by 
ODUYDHFRQWDLQHUZDV VLPLODU UHJDUGOHVV RI WKH URRW W\SH
offered to the larvae in dual-choice test. Conversely, larvae 
ingested proportionally greater amount of soybean roots in 
the dual choice situation compared to the other roots (Table 
 DQG DOO WUHDWPHQWV GLIIHUHG IURP VR\EHDQ [ VR\EHDQ
ZKRVHSURSRUWLRQZDVZLWKWKHH[SHFWHGYDOXH
being 0.50.
Plant species Number of eggs/female
Sunflower 14.4 ± 1.05 a
Sun hemp 10.8 ± 1.52 a
Soybean 10.5 ± 1.76 ab
Maize 6.4 ± 1.33 bc
Showy crotalaria 3.4 ± 1.24 bc
Cotton 2.7 ± 0.83 c
F value 15.03 **
7DEOH'LVWULEXWLRQRIHJJVPHDQSE) by P. cuyabana
females on different plant species in a no-choice laboratory 
ELRDVVD\Q FRXSOHVWUHDWPHQW
0HDQVIROORZHGE\WKHVDPHOHWWHURQWKHFROXPQGLGQRWGLIIHU
VLJQL¿FDQWO\E\7XNH\WHVWDWSUREDELOLW\** = P < 0.01.
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Table 2. Number of leaf consumption marks caused by P. cuyabana females, number of adults and number of eggs (mean 
6(LQPXOWLSOHFKRLFHWHVWVLQFDJHGH[SHULPHQWVLQWKHJUHHQKRXVHWHVWQ HLJKWFDJHVGLYLGHGLQHLJKWVHFWRUV
WUHDWPHQWWHVWQ WHQFDJHVGLYLGHGLQVL[VHFWRUVWUHDWPHQW
0HDQVIROORZHGE\WKHVDPHOHWWHURQWKHFROXPQGLGQRWGLIIHUVLJQL¿FDQWO\E\7XNH\WHVWDWSUREDELOLW\  3
ns QRWVLJQL¿FDQW
Test 1 Test 2
Plant species
Leaf Adults Eggs Adults Eggs
Sun hemp 26.9 ± 4.29 a 8.0 ± 1.51 7.2 ± 1.48 12.9 ± 1.58 7.8 ± 2.75
Sunflower 14.3 ± 3.89 b 6.5 ± 0.86 6.6 ± 2.06 8.9 ± 1.67 12.6 ± 2.78
Soybean 12.9 ± 3.21 b 9.8 ± 1.86 8.5 ± 2.49 13.6 ± 1.57 10.3 ± 1.14
Maize 10.5 ± 1.47 b 7.7 ± 1.18 8.3 ± 2.19 9.5 ± 1.87 6.6 ± 1.79
Cotton 3.8 ± 1.44 c 8.3 ± 2.01 6.6 ± 2.06 11.0 ± 2.06 9.3 ± 3.10
Pigeon pea 3.7 ± 1.19 c 8.4 ± 1.14 7.2 ± 2.24 - -
Velvetbean 1.5 ± 0.70 c 6.0 ± 1.72 16.4 ± 4.30 - -
Showy crotalaria - - - 12.1 ± 1.16 6.0 ± 1.13
Fallow - 5.8 ± 1.26 8.2 ± 2.96 - -
F value 50.58 * 1.98 ns 1.50 ns 1.33 ns 1.30 ns
Leaf consumption (feeding marks) Adults
Crop system1
Total number2
Proportion (%)
on soybean control
Total number2 Proportion (%)
on soybean control3
Soybean and showy crotalaria 347.6 ± 59.38 b 88.6 ± 5.74 a 26.4 ± 4.03 b 55.7 ± 5.23
Soybean and maize 358.8 ± 58.98 b 62.0 ± 5.67 b 40.8 ± 4.45 a 52.3 ± 3.54
Soybean and sun hemp 379.2 ± 51.34 b 36.3 ± 4.03 cd 36.2 ± 1.91 ab 50.7 ± 4.45
Soybean and soybean
(single crop)
802.8 ± 67.61 a 49.6 ± 4.28 bc 31.2 ± 1.96 ab 51.1 ± 1.11
Soybean and sunflower 342.6 ± 55.75 b 17.5 ± 2.78  d 36.4 ± 2.42 ab 54.9 ± 5.01
F value4 10,439 ** 34,16 ** 4.03 * 0.347 ns
Table 3. Number of consumption marks caused by P. cuyabanaIHPDOHVDQGQXPEHURIDGXOWVDQGHJJVPHDQ6(
LQ V\VWHPV VLPXODWLQJPL[HG FURS DQG VLQJOH FURSV Q ¿YH FDJHVWUHDWPHQW LQ FDJHG H[SHULPHQWV GXDOFKRLFH WHVW
outdoors.
10L[HGFURSVL[VR\EHDQWUD\VFRQVLGHUHGDVFRQWURODQGVL[WHVWSODQWWUD\VVLQJOHFURSVR\EHDQWUD\VVL[FRQVLGHUHGDV
WHVWSODQWVDQGVL[FRQVLGHUHGDVFRQWURO2FRQVLGHULQJWUD\V3DQDO\VLVSHUIRUPHGZLWKOQ[WUDQVIRUPHGGDWD
0HDQVIROORZHGE\WKHVDPHOHWWHULQHDFKFROXPQGLGQRWGLIIHUVLJQL¿FDQWO\E\7XNH\WHVWDWSUREDELOLW\ 3
** = P < 0.01, ns QRWVLJQL¿FDQW
Eggs
Crop system1
Total number2, 3
Proportion (%)
on soybean control 3
Soybean and showy crotalaria 48.0 ± 11.54 84.1 ± 5.21 a
Soybean and maize 50.4 ± 12.24 57.9 ±13.89 ab
Soybean and sun hemp 42.2 ± 18.87 54.2 ± 1.92 ab
Soybean and soybean (single crop) 69.6 ± 18.84 49.0 ± 4.83 b
Soybean and sunflower 33.6 ± 3.25 48.9 ± 9.47 b
F value4 0.848 ns 4.025 *
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In multiple-choice greenhouse bioassays, larval 
distribution occurred mostly by chance. The number of 
WKLUGLQVWDU ODUYDHREVHUYHGQHDU URRWVZDV VLPLODU IRU DOO
WUHDWPHQWVH[FHSWWKDWWKHQXPEHURIODUYDHREVHUYHGRQC.
junceaZDVVLJQL¿FDQWO\JUHDWHUWKDQRQ cotton (Table 5).
0XOWLSOHFKRLFH WHVW LQ WKH¿HOG ,Q1RYHPEHUZKHQP. 
cuyabanaDGXOWVZHUHSUHVHQWWKHLUSRSXODWLRQVZHUHVLPLODU
in all hosts in a multiple-choice situation (policulture). Later, 
IURP'HFHPEHUWR)HEUXDU\ZKHQRQO\VHFRQGDQGWKLUG
LQVWDUODUYDHZHUHREVHUYHGLQWKHVRLOWKHSRSXODWLRQZDV
QRORQJHUHTXDOO\GLVWULEXWHGEHWZHHQSORWV,QJHQHUDOWKH
SRSXODWLRQZDV KLJKHU RQ VR\EHDQPDL]H VXQÀRZHU DQG
velvetbean plots (Table 6).
Discussion
Despite the adult distribution on the different hosts 
ZDV VLPLODU LQPXOWLSOHFKRLFH WHVWV GLIIHUHQFHV LQ IROLDU
FRQVXPSWLRQDQGRYLSRVLWLRQSUHIHUHQFHZHUHREVHUYHG$V
WKHVH DFWLYLWLHV DUH RQO\ H[HUWHGE\P. cuyabana females, 
SRVVLEO\ LI WKH SRSXODWLRQ UHFRUGVZHUH GLYLGHG E\ VH[
GLIIHUHQFHVDPRQJWUHDWPHQWZRXOGEHGHWHFWHG
:KHQZHFRQVLGHUWRJHWKHUFRQVXPSWLRQDQGRYLSRVLWLRQ
preference of P. cuyabana females, VXQÀRZHUVHHPHGPXFK
more palatable and attractive compared to C. spectabilis, in 
ERWKGLFXOWXUHV\VWHPV&RQVHTXHQWO\KLJKHUQXPEHURIHJJV
SHUVR\EHDQSODQW LVH[SHFWHGZKHQWKHFURS LVFRPELQHG
ZLWKC. spectabilisDQGD UHGXFWLRQRIHJJQXPEHUVZKHQ
PL[LQJZLWKVXQÀRZHU2OLYHLUDet al. 2004, already reported 
cotton and C. spectabilis as unsuitable hosts for P. cuyabana
larvae.
Hierarchies of preference for plant resources of many 
phytophagous insects have been reported. A simple 
HYROXWLRQDU\K\SRWKHVLVRIYDULDWLRQLQUHVRXUFHTXDOLW\IRU
offspring performance (Craig et al.FDQOLNHO\H[SODLQ
WKHVHSUHIHUHQFHV1HYHUWKHOHVVVWURQJUHODWLRQVKLSVEHWZHHQ
adult food preference and offspring performance have 
UDUHO\EHHQVKRZQLQSRO\SKDJRXVLQVHFWVSHFLHV5DXVKHU
1983, Thompson 1988, Craig et al)RUH[DPSOHWKH
Consumption (mg)
Plant species
Total/ container Soybean(control) Plant test
Proportion of
soybean (control)
consumption
Soybean/maize 6012 ± 350 4351 ± 237 1751 ± 238 0.73 ± 0.03 a
Soybean/sun hemp 4829 ± 410 3569 ± 400 1260 ± 223 0.72 ± 0.05 a
Soybean/showy crotalaria 4534 ± 535 3388 ± 477 1146 ± 208 0.72 ± 0.04 a
Soybean/C. ochroleuca 6252 ± 310 4223 ± 359 2029 ± 257 0.67 ± 0.05 a
Soybean(control)/soybean (test)1 5438 ± 485 2760 ± 247 2629 ± 248 0.51 ± 0.04 b
F value 3.07 ns - - 5.67**
1Simulating single crop
0HDQVIROORZHGE\WKHVDPHOHWWHURQWKHFROXPQGLGQRWGLIIHUVLJQL¿FDQWO\E\7XNH\WHVWDWSUREDELOLW\ 3 ns = 
QRWVLJQL¿FDQW
Table 4. P. cuyabanaODUYDOFRQVXPSWLRQPHDQ6(RIURRWVRQVR\EHDQRURWKHUSODQWVSHFLHVLQGXDOFKRLFHODERUDWRU\
H[SHULPHQWVQ ODUYDHWUHDWPHQW
Plant species Number of larvae/sector
Sun hemp 3.0 ± 0.47 a
Maize 2.1 ± 0.74 ab
Pigeon pea 1.6 ± 0.23 ab
Sunflower 1.4 ± 0.43 ab
Soybean 1.3 ± 0.45 ab
Showy crotalaria 1.2 ± 0.33 ab
Velvetbean 1.1 ± 0.42 ab
Cotton 0.6 ± 0.24 b
F value 2.96 **
7DEOH1XPEHUPHDQ6(RIWKLUGLQVWDUP. cuyabana
larvae neighbouring different plant species, in greenhouse 
PXOWLSOHFKRLFHH[SHULPHQWJUHHQKRXVHFDJHVZHUHGLYLGHG
in eight  sectors).
0HDQVIROORZHGE\WKHVDPHOHWWHURQWKHFROXPQGLGQRWGLIIHU
VLJQL¿FDQWO\E\7XNH\WHVWDWSUREDELOLW\ 3
Plant
species
Adults and
1st-instarlarvae
in November
2nd- and 3rd-instar
larvae from 
December
to early February
Soybean 1.5 ± 0.96 15.6 ± 2.16 a
Maize 2.0 ± 0.82 14.5 ± 1.70 a
Sunflower 1.5 ± 0.96 12.3 ± 1.72 a
Velvetbean 0.5 ± 0.26 8.2 ± 1.82 ab
Sun hemp 1.3 ± 0.42 5.4 ± 1.75 b
Cotton 0.6 ± 0.37 2.2 ± 0.64 b
F value 1.40 ns 10.72 **
Table 6. Number of P. cuyabana P2 PHDQ6(
RQGLIIHUHQWSODQW VSHFLHV LQPXOWLSOHFKRLFHH[SHULPHQWV
XQGHU¿HOGFRQGLWLRQV
0HDQVIROORZHGE\WKHVDPHOHWWHULQHDFKFROXPQGLGQRWGLIIHU
VLJQL¿FDQWO\E\7XNH\WHVWDWSUREDELOLW\3
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-DSDQHVH EHHWOH, Popillia japonica 1HZPDQ &ROHRSWHUD
6FDUDEDHLGDH LV DWWUDFWHG E\ D ZLGH DUUD\ RI SODQWV
regardless of their suitability as hosts to larvae. This fact 
suggests that acceptance or rejection of hosts occurs mainly 
in response to stimuli at the leaf surface (Potter & Held 2002). 
On the other hand, Diloboderus abderus Sturm (Coleoptera: 
Melolonthidae) female do not feed but prefers to oviposit in 
WKHDUHDVZLWKVR\EHDQUHVLGXDOELRPDVVFRPSDUHGWRPDL]H
/LNHO\WKLVEHKDYLRXUFDQEHH[SODLQHGE\WKHJUHDWHUDPRXQW
RIUHVLGXHSURGXFHGE\WKHOHJXPLQRXVZKLFKDUHWKHIRRG
VXSSO\IRUODUYDHRIWKHEHQQLQJRI¿UVWLQVWDU6LOYDet al.
1996, Silva & Salvadori 2004).
2XU UHVXOWV VKRZHG WKDW DOWKRXJKP. cuyabana, as P. 
japonica, is a polyphagous feeder, it presented a different 
degree of preference for some host plant species. In general, 
adult females tended to consume larger amount of soybean 
plants and laid less eggs on soil close to less suitable hosts for 
larval development, such as cotton and C. spectabilis Roth. 
The larvae preferred feeding on soybean and the third-instar 
larvae avoided feeding on cotton. The higher populations 
REVHUYHGRQ VR\EHDQPDL]H DQG VXQÀRZHUSORWV LQ¿HOG
H[SHULPHQWV LQGLFDWH WKDW ODUYDH VXUYLYHG EHWWHU LQ WKHVH
plant than in cotton or sun hemp.
6WXGLHVZLWKP. japonicaVXSSRUWWKHYLHZWKDWKRVWUDQJH
in dietary generalists is controlled mainly by the presence of 
deterrents in nonhost plants (Potter & Held 2002). In choice 
situation, P. cuyabana DGXOWVZHUH FDSDEOH WR GLVWLQJXLVK
among species of the same genera as C. spectabilis and 
C. juncea, probably due to composition and concentration 
of some secondary chemical compounds, as pyrrolizidine 
alkaloid, in these plant species. P. cuyabanaDGXOWVVKRZHG
preference for more suitable hosts that could stand their 
RIIVSULQJVXUYLYDO7KLVEHKDYLRXUFDQEHXVHIXOO\H[SORLHG
in an integrated management program for this pest. Those 
KRVWVZKLFKDUHDWWUDFWLYH WRDGXOWV DV VXQÀRZHUFDQEH
used as a trap crop or the less suitable hosts, as cotton 
and C. spectabilisFDQEHFXOWLYDWHGLQPL[WXUHRULQFURS
rotation to reduce populations of P. cuyabana in soybean 
FURSV+RZHYHU EHIRUH EHLQJ UHFRPPHQGHG WR JURZHUV
these alternatives must be further investigated in field 
conditions.
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